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Neutrino-Induced Neutrons Neutrino Cubes

Neutrino-nucleus interactions can yield excited nuclear states which may decay via the N Photomultiplier tubes (PMTs) for liquid scinillator cells—
. . uminum cening plae —
emission of neutrons:

V, + 208pp, _, 208pix 4 o-

— Plastic scintillator panels

L, 205 (CC)
YBi  +xy +
v, + 29%Pp — 208pp* 4/
L 208— (NC)
YPb  + xy +
* Neutrino-induced neutrons (NINs) are a potential background for experiments :

searching for nuclear recoils from coherent neutrino scattering or dark matter at pion
decay-at-rest sources.

 NIN production on lead is a detection channel for galactic supernovae in the HALO
experiment [1].

* Highly relevant to r-process nucleosynthesis in supernovae [2].

* This process has yet to be observed and suffers from large theoretical uncertainty. * Dedicated NIN detectors deployed on pallets in Neutrino Alley at the SNS.
 Two currently operating detectors featuring a 1000 kg Pb and 700 kg Fe

target respectively.

COH ERENT Expel‘iment & NINS * Liquid scintillator cells embedded in target material search for neutrons

From left to right: Detector with water shielding; shielding remove to show
muon veto panels; inner detector Pb target with embedded scintillator cells.

matching expected time profile from SNS neutrinos.
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Neutrino-Induced Neutron Detectors at

Analysis Status

Pb (Fe) detector has been collecting data since 2015 (2017).

e Data quality cuts set; calibrations finalized.

* Machine learning applied to waveform information to improve
event discrimination at low recoil energies:
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No theoretical predictions for NIN spectra from pion DAR electron neutrinos

(theory focused on SNe neutrinos); use of MARLEY (Model of Argon Reaction

Low Energy Yields) to generate predictions for Pb at the SNS.
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Predicted neutron spectra for Pb NINs  Energy correlation for multiple neutron emission.

 Beam-related neutrons represent an important background for NIN
analysis; many simulations performed to understand expected
energy and timing distributions.
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* Blind analysis scheme in place; data cuts and fitting procedure to be
established shortly.
* Results of NINs search in Pb and Fe coming soon!
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